Enhancement by yohimbine of nicotine- and dimethylphenylpiperadinium-induced release of norepinephrine from cardiac sympathetic nerves of the dog: interaction of presynaptic alpha and nicotinic receptors.
The effect of yohimbine on nicotine- and dimethylphenylpiperadinium (DMPP)-induced release of norepinephrine (NE) from sympathetic cardiac nerves of the dog was examined in order to elucidate the interaction of presynaptic alpha and nicotinic receptors. Intracoronary infusion of nicotine (300 or 500 micrograms/min) or DMPP (100 or 300 micrograms/min) into the left circumflex artery increased coronary sinus output of NE (NE output), left ventricular dp/dt maximum (LV dp/dt max) and coronary sinus blood flow. The nicotine-induced increases in NE output, LV dp/dt max and coronary sinus blood flow were enhanced by simultaneous yohimbine infusion in doses of 10 and 30 micrograms/min into the same artery, and were attenuated by the drug in a dose of 100 micrograms/min. The DMPP-induced increases were enhanced by 10 micrograms/min of yohimbine infusion, but the enhancement was decreased by 30 and 100 micrograms/min. Yohimbine did not modify increases in NE output, LV dp/dt max and coronary sinus blood flow induced by intracoronary infusion of tyramine (100 micrograms/min). We have reported previously that yohimbine in the dose range used enhanced cardiac sympathetic nerve stimulation-induced increases in these parameters in a dose-dependent manner in the same preparation. The enhancement by yohimbine of nicotinic receptor-mediated NE release would be due to the blockade of presynaptic alpha-2 adrenoceptors. Therefore, it is suggested that presynaptic alpha-2 adrenoceptor-mediated feedback control operates on the process of NE release induced by nicotinic receptor activation as well as nerve stimulation. Although the mechanism of loss of the enhancement of the nicotinic effect by the large dose of yohimbine is not known, the possible mechanisms are discussed.